The Ty1 transposition assay: a new short-term test for detection of carcinogens.
An assay based on induction by carcinogens of Ty1 transposition in Saccharomyces cerevisiae is proposed. A tester strain was developed that contains a marked Ty1 element, which allows following the transposition in the genome as a whole and a mutation, which increases cellular permeability. Hypersensitivity to chemical agents, higher cell wall porosity and transformability with plasmid DNA evidenced an enhanced cellular permeability of the tester cells. The increased permeability resulted in higher sensitivity to carcinogens. The treatment with different laboratory carcinogens induced Ty1 transposition rates in the tester strain by a factor of 10 to 20, compared to the controls. The induction is not stress-generated by the cytotoxicity of carcinogens, since treatment with NaN3 at concentrations killing 50% of the cells did not increase the transposition rate. The increase of Ty1 transposition in tester cells is specific for active carcinogens and a positive response with procarcinogens was obtained only in presence of S9 mix. The Ty1 transposition test responded positively to a number of Ames-test or DEL-test negative carcinogens. The positive response of Ty1 test was statistically significant and verified in kinetics and concentration-dependent experiments. It is concluded that the Ty1 transposition test can be used, in addition to the Ames assay, as a short-term test for detection of carcinogens.